Isolation of temperature-sensitive mouse FM3A cell mutants exhibiting conditional chromosomal instability.
Fourteen mutants exhibiting conditional induction of sister chromatid exchanges (SCEs) and/or chromosomal aberrations (CAs) were selected out of 65 temperature-sensitive (for growth) mutants from mouse FM3A cells treated with N-methyl-N'-nitro-N-nitrosoguanidine. The mutants with chromosomal abnormality at the nonpermissive temperature were classified into three groups. The group 1 mutant manifested mainly SCEs at the nonpermissive temperature. The group 2 mutants manifested both SCEs and CAs. The group 3 mutants, including ts-131b, a mutant defective in DNA replication and previously described, manifested only CAs. A substantial number of SCEs accompanied by CAs at the site of SCEs were observed in some of the group 2 mutants at the nonpermissive temperature. The results suggest that there are at least three processes involved in the formation of SCEs and CAs, one is common to both phenomena while the others are independent. Some other mutants belonging to the groups 1 and 2 displayed a high incidence of interchromosomal chromatid exchanges at the nonpermissive temperature, suggesting that the same genetic defects leading to high induction of SCEs correlate with induction of chromosomal rearrangements. From these results, the group 2 mutants were subdivided further into five classes, and the mutants in each class had different cytogenetic properties from one another. This indicates defects in at least several genes that participate in the production of SCEs or CAs. The mutants described should be useful for analyzing the mechanisms of SCE or CA formation, and also the mechanism of chromosomal rearrangements.